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Dolphin is one kind of intelligent aquatic mammals, they use their own ways to 
communicate with each other, which are called whistles. To understand their language, 
it is necessary to analyze the whistles. Currently, most researches on whistles is based 
on spectrogram. However, the whistle contour is mixed with background noise in the 
spectrogram, which causes the manual segmentation and extraction, also makes the 
later experiments more difficult. If we separate the dolphin’s whistle with background 
noise by using de-noising, feature extraction and recover, then we will achieve the 
complete dolphins whistle contour that not only save the time, also will be very useful 
in analyzing dolphin’s identification, behavior classification and communication 
mechanism. 
As these reasons, this paper constructs a complete system for automatic extracting 
and recovering dolphin’s whistle contour. The system consists of three steps. In the 
first step, we translate the waveforms of whistle into spectrograms by hamming 
window and short-time Fourier transform. Then we use five methods for de-noising, 
which contain low frequency filtering, thresholding, outliers cleanup and vertical bar 
noise filtering, harmonic filtering. Also use region growing for partly recovering 
whistle contour. In the second step, we do the multiple whistle segmentation to get the 
single dolphins whistle contour. Then a mean frequency method is used for extracting 
skeleton features from the spectrogram. In the third step, Kalman filtering and curve 
fitting are presented to recover the whistle contour. 
   Through these three steps, the complete dolphins whistle contour are achieved and 
recovered automatically. The experimental results show that this system has good 
practicability and accuracy. 
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工作、创新点和文章结构。   
1.1 研究背景和意义 
海豚是一种体型比较小的鲸类水生动物，包括 20 多属共有近 62 种，一般都
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